
C0I03 COOETCKHX 
COUMA/1MCTHME CKUX 

PEcnyo/iHK 



rOCXAAPCTBE»+*blfl KOMHTET 

no M306PETEHHHM H OTKPblTHflM 

npu ricHT cccp 



SU„„ 1663179 A2 



(505 E 21 B 29/10 



OnMCAHME M30BPETEHM?J 

K ABTOPCKOMY CBMAETE/lbCTBY 



1 

(6t) 641070 

(21) 4700534/03 

(22) 11.04.89 

(46) 15.07.91. Bwn.Nr 26 

(71) BcecoK>3HbiA HayHHO-MCcneAOBaienbCKMM 

H npOeKTHbIM MHCTMTyT flO XpenneHMK) CKB3- 
HCMH H 6ypOBblM paCTBOpdM 

(72) A.B. 14b3hob 

(53) 622.245.4(088.8) 

(56) ABTopcKoe CBMAeTe/ibCTBO CCCP 
N? 641070. Kn. E 21 B 29/00. 1979. 

(54) rHAPAB/IHHECKAfl AOPHUPYIOtHAH 
TO/IOBKA 

(57) M3o6peTeHwe othocmtc* k h e<t>Te ao 6 w b3- 
K)iuew npt>M-CTM m npeAHa3H3MeMO ai« 6ype- 

HMR M 3KCn/iyaT3UMM BOA»HWX. He<t>TflHblX M 

ra30Bbix cKsaxviH. Ue/ib - noBwmeHwe 3<t>4>ex- 

TMBHOCTM paOOTbl fWApaBJlMHeCXOM AOpHllpyK)* 

meft ro/ioBKH 3a CMer oSecneneHMfl 

CTa6MilM3aUMM nOHO)KeHI45l nOABVUKHblX cexro- 
POB BO BpeMR pa60Tbl. 3T0r0 BepXHMM M 



HMXHW4 TOPUW nOABWXHUX CeXTOpOB BblHO/l- 

HeHbi b npoAO/ibHOMceneHnn rMApaa/iMMecKOM 
AOpHMpyiomert to/iobkm c oxpyr/iemieM no pa- 
Awycy. paBHOMy nonoBHHe a/imhu noABUwHO- 
ro cexTOpa b npoAonbHOM ceneHnu c ughtpom 
b paBHoyAaneHHOM ot aepxHero m HHWHero 
topuob cexTopa tomxb. MaKCMManbHWM A^a- 
M6Tp b nonepenMOM ceMeHnw pa6oMe* noBep- 

XHOCTM CeKTOpOB BMnO/lHeH Ha paCCTOflHMH . 

onpeAe/i«eMOM no MaTeMaTWMecxow 4>-/ie. ot 
oepxHux TopuoBceKTopoB. flocneAHMe b pa6o- 
neM nonoxeHwu nepeMemaKrrca 6e3 nepexo- 
cob. hto C03AaeT HawBbiroAHei?iujMe yc/iOBMfl 
pa60Tbi cexTopoB m ynpyroii Tpy6M3TOrt Anac|>- 
parMbi. yMeMbiuaeT oceBbie m paA^a/ibHwe hs- 
rpy3xn Ha Aeianw ronoBXM m HKT. Ha xotopwx 
cnycxaeTca ro/iosxa, w noawiuaeT xanecTBO . 
pacujwp«eMoro nnacTbipa b o6c3ahom Tpy6e. 
BbinonneHne topuob cexTOppB no paA^ycy hc- 
K/iiOMaeT aax/inHMBaHtie m o6p330B3Hne xonb- 
ueBoro 3a3opa Me*Ay cexTopaMM m <J>/iaHueM 
b c/iynae noaopota cexTopoB. 3 m/i. 



M3o6peTeHMeoTH0CMTcn x He<t>TeAo6wBa- 
K)iuew npoMbiuj/ieHHOCTM, a mscthoctm k 6ype- 

HHK> M 3XCn/iyaTaUMM BOA»HblX. He<t>TflHWX M 

ra30Bbix cxbsjkmh ycTaHOBKM nepexpuss- 
Te/iefi b cxaaxMHSx c ue/ibio bocctshob/ichmh 

repMBTMMHOCTVI 06C3AHWX XOHOHH. 

Ue/ibto M3o6peTeHM» aenneTcw noauiue- 

HMe 3<t>4)eXTHBHOCTM p360Tbl rMApaa/iMMecxow 
AopHnpy»oinew ronoBxn 33 CMer o6ecneHeHWfl 
cra6M/iM33Unn no/ioxenwa noABUKHwx cexTO- 

POB BQ BpeMfl pd60Tbl. 

H3 4>Hr. 1 CX6M3TMMHO n peACT3B/ieH3 tma* 

paanvmecKafl AopHnpy»oiu3» ronoBxa. nonepes- 
hhm pa3pes: Ha 4>nr. 2 - to xe. c noeepHyTWMw 
cexropaMU b pa6oneM nonoxeHnn; na 4>nr. 3 - 
cxeMa cm/». AeftCTByioiunx Ha cexTop. 



rnApaB/iMMecxa» AopHMpyioiMSw ro/iOBxs 
HMeeT no/tyio lUTanry 1. na xpTopyto OAeTa 
ynpyraa Tpy6M3T3» A^3<t>p3rM3 3. MexAY 
4>naHU3Mn 2 noMeiAeHbi noABMXHbie ceiaopa 
4. BepxHMM h hm)khhi4 Topubi cexxopoB. npM' 
ner3K)U4Me x <)>/idHU3M. swno/iHeHW a npOAO/ib- 
hom ceneHWH AopnupyioiMePi to/iobkh co 
cxpyrnenweM no paA^ycy. pSBHOMy no/ioBMHe 
A/»MHbi cexTopa b npoAO/ibHow n/iocxocm c 
ueHTpOM b pdBHoyAa/ieHHOvi ot BepxHero m 
HiiXHero topuob noABii>xHoro cexTopa Tonxe. 
a MdxcMMd/ibHbiM AHdMeTp b nonepCMHOM ce* 
hghmh ruAPaB/iMsecxoii AopMnpyiomew rono* 
bxh pa6oneti noeepxHOCTn cexTopoB. 
xoHTaxTupyxjiuew c psciuvipjieMbiM nnscTw- 
peM. Bbino/ineH H3 P3CCto«hmm X ot BepxHux 
topuob noABMXHbix cexTopoa 8 npOAO/lbHOM 
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ccmchuh nocneAHnx. onpeflfc'«*eMGM e coot- 
eeTCTBUM co c/ieflY»otiieM 3aBMCMMOCTbio: 

X=it-H(0.3 + sln/J). 5 
rAe L - A^MHa noABMXHoro ceKTopa b npo- 

AO/lbHOft n/IOCKOCTM; 

H - paccTOflHMe mokay nps»M0fl, napa/i- 
ne/ibHOvi npoAO/ibHOM ocm Kopnyca. npoxoA"- 10 
men nepea paBHoyAa/ieHHyK) ot BepxHero m 
HwxHero Topuoa noABMXHoro cexropa Tonxy. 
m tomxoA noABMKHoro cexTopa, MaxcMManbHO 
yAa/ieHHOA ot npoAO/ibHOft ocm xopnyca; 

/f-yron HaxnoHa k npOAO/ibHOft ocm tma- 15 
paB/iMMecxoft AOpHMpyK)U46M ro/iOBKM pa6oMeii 
nooepxMocTM noABMXHoro cexTopa. 

K nosepxHOCTM, npM/iera»omeM x A^a4>- 
pame, xaxAoro BToporo noABMXHoro cexTopa 
npucoeAMHeHbi MeTan/iMsecxMe nnacTMHbi 5. K 20 
n/iacTMHdM co CTOpOHbi AMa<|>parMbi npMcoe- 
AMHeHbi npoxnaAKM 6 M3 n/iOTHOft tkshm Tax. 
hto xpasi TKdHM BbtcTynaiOT 3d xpaa n/iacTMH 5. 

npM C03A3HMM ABB/ieHMSI B yCTpOMCTBC, 

Tpy6MaTa» AMa<t>parMa 3 paciuMp»eTC» m pa3- 25 
ABMraeT cexTopu 4 ao ynopa nepe3 nnacTbipb 
8 e peMOHTMpycMyio Tpy6y 7. PipM 3tom o6pa- 
ayioiuMftcfl MexcAy cexTopaMM 6oxosom aa3op 
nepexpbiBaercst BbiCTynaiomMMM m3cthmm 
nnaCTMH 5, KOTopwe npMXMMaiOTcn A*3<t>par- 30 
mom x onopHbiM noBepxHOCT»M CMexHbix cex- 
Topo8 t a xpan npox/iaAOx noArn6a»OTCfl. 
aaxpusaa ocTdBuiMecn 333opu no xpaaM nna- 

CTMH. llpM npOTflfMBdHMM TO/IOBKM MeDe3 n/13- 

CTupb cexTopbi 4 ace speM* ocTaiOTCfl 35 
napan/ie/ibHUMM ocm to/iobkm. ripM aaxoAe 
(m/im BbixoAe) ro/ioBKM b n/iacTbipb 8 cexTopa 

H3XJ10H5UOTCSI HO OTH0UJ6HMIO X OCM FO/IOBKM. 

npM 3tom magt TO/ibxo nepepacnpeAeneHwe 
x/iMHOBoro TopuoBoro 3d3opa y c AByxcTopoH- 40 
Hero Ha oahoctopohhmm 2y M axc. ho o6pa30Ba- 
hmsi cxBosHoro xonbueBoro 3aaopa Me*Ay 
<J>/iaHueM 2 m cexTopaMM 4 ne nponcxoAMT. a 
x/iMHOBbie 3a3opw 33no/iHflK>Tca npox/iaAxa- 
mm M3 TxaHM. Bwno/iHeHMe pa6oMeft noBepx- 45 
hoctm, KOHTaxTMpyioiueft c pacuiwpfleMWM 
nnacTbipeM noABMKHbix cexTOpoB co CMeiue- 
HMeM MaxcMManbHoro AwaMeipa. npHBOAwt x 



mx napannenbHOMy nepeMemeHwo a pa6oneM 
nonoxeHMM 6e3 nepexocoa, mo co3AaeT naM- 
BbtroAneMUJMe yc/ioBMA pa6oTbi a^» cexTOpos 
m ynpyroM Tpy6naT0M AM3<t>parMbi, yMenbtuaeT 
oceBwe m paAvia/ibHue Harpy3KM Ha neianu 
ro/iOBKM m HacocHo-xoMnpeccopHwe Tpy6w. - 
Ha xotopwx cnycxaeTCA ro/ioBka, m noBbiuiaeT 
xanecTBO npu/ieraHwa psciwipneMoro nnacTbi- 
pa x o6caAH0A Tpy6e. 

Bbtno/iHeHMe topuob cexjopoB no paAMy- 

Cy MCK/1K>Md6T 3aK/1MHMBdHMe M 06pa30B3HMe 

Ko/ibueBoro 333ops MexAy cexTopaMM m fynsn- 

qeM b c/iynae nosopOTa cexTOpoB. 
(DopMy/ia M3o6peTeHM» 
TMApaB/iMMecxan AopHMpytotua* toaobx^ 

no 3bt. cb. fsfc 641070. OT/iMMaK>maflca 

TeM.MTO, C UCHblO nOBbUlieHMA 3<|>4>eKTMBH0CTM 

pa6oTbi rMApaB/iMnecKOM AopHMpyiouieft rono- 
bxm 3a cner o6ecneMeHM« cTa6M/iM3aijHM no/io- 
>xeHMff noABMXHbix cexTOpos bo speM« 
pa60Tbi. sepxHMM m hvdkhmm Topubi poabmx- 
hux cexTOpoB Bbino/iHeny a npoAO/ibHOM ce- 
hcmmm rHflpaanvNecxoA AopHMpytouieft ronoBKM cb 
cxpyr/ieHMeM no paAMycy. pSBHOMy nonoBMHe ahm ~ 
Hbi noABMXHoro cexTopa b ynoMflnyroM cene- 

HMM C UeHTpOM B pa BH0yA3ieHH0A OT 

Bepxnero m HMKHero topuob noABMxnoro cex- 
Topa TOMxe. a MaxcMMd/tbHuA AMaMeTp b none- 
pesHOM ceneHMM pa6oneA noBepxnocTM 
noABMXHwx cexTOpos Bwno/iHeH na paccTow- 

HMM X OT BepXHMX TOPUOB nOABHKHMX CeKTO' 

pos. onpeAenneMOM b cootbctctbmm co 

C/ieAyK)lUeM 33BMCMMOCTblO: 

X =^-H(0.3 + sln^), 

rAe L - AHMHa noABMKHOro cexTopa b npo- 
AonbHOM nnocxocTM: 

H - paccTOAHMe MoxAy np»Moft. napan- 
nenbHOM npoAO/ibHOM ocm xopnyca. npoxoA*- 
meM Mepe3 paBHoyAaneHHyio ot sepxnero m 
HMKHero topuob noABMXHoro cexTopa Tonxy, 
m tomxom noABMKHOro cexTopa. MaxcMManbHO 
yA3neHHOM ot npoAO/ibHOM ocm xopnyca: 

fi-yvon Hax/iona x npoAO/ibHOM ocm tma* 
psB/innecicoM AOpHMpyioiueM ronoBKM pa6oMeM 
nosepxHOCTM noABMKHOro cexTopa. 
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(54) A HYDRAULIC CORING HEAD 

(57) The invention relates to the oil 
production industry and is designed for 
drilling and operation of water, oil, and 
gas wells. The aim is to improve the 
efficiency of work with a hydraulic coring 
head by stabilizing the position of the 
movable sectors during operation. For this 
purpose, the upper and 



lower end faces of the movable sectors 
are implemented, in the longitudinal 
cross section of the hydraulic coring 
head, with radial curvature equal to half 
the length of the movable sector in the 
longitudinal cross section, with center at 
a point equidistant from the upper and 
lower end faces of the sector. The 
maximum diameter in the cross section 
of the working surface of the sectors is 
implemented at a distance from the upper 
end faces of the sectors, as determined 
from a mathematical formula. The latter, 
in the working position, are displaced 
without warping, which creates the best 
conditions for operation of the sectors 
and the elastic tubular diaphragm, 
reduces the axial and radial loads on the 
parts of the head and the tubing on which 
the head is lowered, and improves the 
quality of the expanded patch in the 
casing. The radial implementation of the 
end faces of the sectors eliminates 
jamming and formation of an annular 
gap between the sectors and the flanges 
in the case of rotation of the sectors. 3 
drawings. 
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The invention relates to the oil production industry, in particular to drilling and 
operation of water, oil, and gas wells, for placement of sealing assemblies in wells with the 
aim of restoring leaktight sealing of casings. 

The aim of the invention is to improve the efficiency of work with a hydraulic coring 
head by stabilizing the position of the movable sectors during operation. 

Fig. 1 schematically shows a cross-sectional view of the hydraulic coring head; Fig. 2 
shows the same, with the sectors turned in the working position; Fig. 3 shows the force 
diagram for the forces acting on a sector. 
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The hydraulic coring head has a hollow rod 1, on which is mounted elastic tubular 
diaphragm 3. Movable sectors 4 are disposed between flanges 2. The upper and lower end 
faces of the sectors adjacent to the flanges are implemented, in the longitudinal cross section 
of the coring head, with radial curvature equal to half the length of the sector in the 
longitudinal plane, with center at a point equidistant from the upper and lower end faces of 
the movable sector, and in the transverse cross section of the hydraulic coring head, the 
maximum diameter of the working surface of the sectors contacting the patch to be expanded 
is implemented at a distance X from the upper end faces of the movable sectors in the 
longitudinal 
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cross section of the latter, determined according to the following dependence: 

*=y-H(0.3+sinp), 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

p is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 

Metal plates 5 are joined to the surface adjacent to the diaphragm for every second 
movable sector. Cushioning 6 made from closely-woven cloth is joined to the plates on the 
diaphragm side so that the edge of the cloth projects out beyond the edge of plates 5. 

When pressure is created in the device, tubular diaphragm 3 is expanded and parts 
sectors 4 as far as they will go through patch 8 in pipe 7 that is under repair. Then the lateral 
gap formed between the sectors is covered by the projecting portions of plates 5, which are 
squeezed by the diaphragm toward the bearing surfaces of adjacent sectors, and the edge of 
the cushioning is bent under, sealing the remaining gaps along the edges of the plates. While 
the head is being pulled through the patch, sectors 4 always remain parallel to the axis of the 
head. When the head starts to move toward (or emerges from) patch 8, the sectors are tilted 
relative to the axis of the head, where only a redistribution of the wedge-shaped gap y from 
two-sided to one-sided 2yma X occurs, but formation of a through annular gap between flange 
2 and sectors 4 does not occur, and the wedge-shaped gaps are filled with the cloth 
cushioning. The implementation of the working surface of the movable sectors that contact 
the patch to be expanded, with displacement of the maximum diameter, leads to 
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their parallel movement in the working position without warping, which creates the best 
operating conditions for the sectors and the elastic tubular diaphragm, reduces the axial and 
radial loads on the parts of the head and the tubing on which the head is lowered, and 
improves the quality of the fit of the expanded patch against the casing. 

The radial implementation of the end faces of the sectors eliminates jamming and 
formation of an annular gap between the sectors and the flange when the sectors rotate. 



A hydraulic coring head according to Inventor's Certificate No. 641070, distinguished 
by the fact that, with the aim of improving the efficiency of operation of the hydraulic coring 
head by stabilizing the position of the movable sectors during the operation, the upper and 
lower end faces of the movable sectors are implemented in the longitudinal cross section of 
the hydraulic coring head with radial curvature equal to half the length of the movable sector 
in the aforementioned cross section, with center at the point equidistant from the upper and 
lower end faces of the movable sector, and the maximum diameter in the transverse cross 
section of the working surface of the movable sectors is implemented at a distance X from the 
upper end faces of the movable sectors, determined according to the following dependence: 



where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

(5 is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 
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[see Russian original for figure] 



Fig. 1 



[see Russian original for figure} 
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Fig. 2 
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[see Russian original for figure] 



Fig. 3 
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[see Russian original for figure] 

Casing 



Fig. 4 
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